The expression of the sex steroid-synthesizing enzymes CYP11A1, 3beta-HSD, CYP17, and CYP19 in gonads and adrenals of adult and developing zebra finches.
Songbirds have emerged as important animal models for understanding how sex steroids influence brain and behavior, particularly how they direct the sexually dimorphic development of the neural circuits controlling song and then activate adult song behavior. Presumably, sex steroids synthesized in the gonads are responsible for these actions on brain. However, experiments do not always reveal a direct relationship between gonadal function, circulating sex steroids, and activation and/or organization of song. Thus, it is critical that we understand more about the sites and mechanisms of sex steroid synthesis in this group of birds. Toward this end, we have established the use in zebra finches of chicken cDNA probes to the principal androgen synthetic enzymes, CYP11A1, 3beta-HSD, and CYP17. On Northern blots, these probes recognized bands of the appropriate size and in tissues similar to those seen in chickens. With these probes, and a probe to CYP19 specific to the zebra finch, we used in situ hybridization to examine the cellular expression of these enzymes in gonads and adrenals of adult and developing zebra finches (1 to 20 days posthatching). In adults, we identified significant expression of CYP11A1 and CYP17 in large ovarian follicles, particularly the thecal cell layer and over the testicular interstitial area. 3beta-HSD was expressed by both theca and granulosa and in testicular interstitial and seminiferous tubular cells. In adrenals, CYP11A1 and 3beta-HSD are abundant with lesser amounts of CYP17. Developmentally, we identified high expression of CYP11A1 and 3beta-HSD in the adrenals, CYP17 in both testes and ovaries, and CYP19 in ovaries only. These results suggest that the ovaries but not the testes may secrete estrogen developmentally and the adrenals may contribute precursors for gonadal steroidogensis.